In a typical synthesis, PVP (K30, 100 mg) and KI (1.0 mmol) were dissolved under violent stirring in N, N-dimethylacetamide (DMAC, 3 mL) at room temperature and then mixed with 2ml of aqueous solution containing K 2 PtCl 4 and CuCl 2 (total amount of 0.2 mmol but with different molar ratios) in a 10mL Teflon-lined stainless steel autoclave. The autoclave was maintained at 150 °C for 4 h, and then cooled down to room temperature. The black precipitate was washed by ethanol and acetone for several times and dispersed in ethanol for use.
counter electrode and reference electrode at room temperature (~25 °C) using a Princeton P4000 electrochemical workstation. The working electrode was first subjected to CV treatment (0.05V-1.25V) for 50 cycles to clean the surface ligands. The CO stripping experiments were conducted in 0.5 M H 2 SO 4 . The potential was first held at 0.08 V vs RHE for 10 min in CO-saturated solutions in order to allow sufficient CO adsorption onto the surface of catalysts. Subsequently, the solution was deaerated with N 2 for 20 min to remove freely dissolved CO molecules. Methanol oxidation reaction (MOR) was carried out in a solution containing 0.5 M H 2 SO 4 and 1 M CH 3 OH. The working electrodes were first subjected to CV treatment in 0.5 M H 2 SO 4 to reach a stable state and then formic acid oxidation tests were performed. Oxygen reduction reaction (ORR) polarization curves was recorded at room temperature in an O 2 -saturated 0.1 M HClO 4 aqueous solution with a sweep rate of 20 mV/s and a rotation rate of 1600 rpm. The stability tests were carried out by 5,000 cycles between 0.6 ~ 1.0 V. Fig. S1 (A)-(I) Time dependent morphology evolution of dendritic Pt 3 Cu cubes. 
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